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Neptune Super-Jupiter

P. Armitage; Kley & Nelson 2012
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2-D Hydro
With Planet,
Fixing T(R),
Gives 2(R,0)
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3-D Radiative
Transfer for
Temperature
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3-D Density
towards HSE




Two Timescales
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Poor Man’s Radiation
Hydrodynamics
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2-D Hydro
With Planet,
Fixing T(R),
Gives 2(R,0)
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Surface Density Ratio With 1000-Earth-Mass Planet




Midplane Temperature Ratio With 1000-Earth-Mass Planet
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Midplane Temperature Ratio With 1000-Earth-Mass Planet
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The disk’s response to starlight heating drastically changes the
appearance in scattered light!
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The disk’s response to starlight heating drastically changes the
appearance in scattered light!
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The disk’s response to starlight heating somewhat changes the
appearance in millimeter continuum.

I(1mm)/1°(1mm)




Summary

Reliably predicting young planets’ signatures
requires treating disks’ response to the starlight

falling on the planet-raised features.
The equilibrium response:

® Greatly increases the scattered-light
contrast at the gap’s outer edge.

® Reduces the outer spiral arm’s brightness in
scattered light.

® Reshapes the millimeter continuum

emission.



Dynamics Faster Than Heating/Cooling
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Heating/Cooling Feed Back on Dynamics
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Heating/Cooling Feed Back on Dynamics

Flock+ 2017a



Gas & Dust Decouple
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HD163296 at 3.7um and 1mm — Guidi+ 2018



Grains settle, grow, fragment...
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Turbulent velocity

Gas & Dust
Decouple

VRMS [m/S]
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VSI
Makes
Rings
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Summary

Reliably predicting young planets’ signatures
requires treating disks’ response to the starlight

falling on the planet-raised features.
The equilibrium response:

® Greatly increases the scattered-light
contrast at the gap’s outer edge.

® Reduces the outer spiral arm’s brightness in
scattered light.

® Reshapes the millimeter continuum
emission.
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CoaguIati'on-Fragme'ntation, Seitling-St{irri'ng Steady-étate

Debanjan Sengupta
U. Delaware

Sengupta, Dodson-Robinson, Hasegawa & Turner, submitted
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Gas & Dust Decouple
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